The ESIW has already been successfully tested with the design and manufacturing of coupled cavity filters with very high quality factors [1], a horn antenna [6] , and a hybrid directional coupler [7] . In all these devices, a wideband transition has been used to connect the ESIW to accessing microstrip lines. However, for multilevel configurations, where different ESIW devices are implemented in different stacked substrates, a transition in needed that connects ESIW lines in different substrate levels.
Introduction: The Empty Substrate Integrated Waveguide (ESIW) [1] was the first waveguide integrated in a substrate that improved significantly the performance of the well known substrate integrated waveguides (SIW) by removing the dielectric, and thus decreasing the related insertion losses. There is a growing interest in ESIW, since other implementations have appeared recently (the hollow substrate integrated waveguide (HSIW) [2] , the air filled substrate integrated waveguide [3] , the dielectricless substrate integrated waveguide presented in [4] , and the empty substrate integrated coaxial line (ESICL) [5] ).
The ESIW has already been successfully tested with the design and manufacturing of coupled cavity filters with very high quality factors [1] , a horn antenna [6] , and a hybrid directional coupler [7] . In all these devices, a wideband transition has been used to connect the ESIW to accessing microstrip lines. However, for multilevel configurations, where different ESIW devices are implemented in different stacked substrates, a transition in needed that connects ESIW lines in different substrate levels.
In this work a wideband and low reflection transition that connects two stacked ESIW lines (placed in different layers) is presented.
Stacked ESIW: An ESIW line consists of an emptied and metallized substrate closed with a top and a bottom metallic layers that act as the top and bottom walls of the waveguide (see [1] ). The transition between two stacked ESIW is composed of a top and a bottom cover of height hcov, two emptied substrates (one for each ESIW) of height h, and a central layer with a coupling slot that couples both ESIW lines of height hc, as shown in figure 1(f). It can be observed that the central layer (see figure 1(c) and figure 1(f)) has a coupling slot of width a and length lc, where a is the width of the ESIW lines (see figures 1(a) and 1(d)). All the layers of the transition are of length lx and width ly. In order to improve the matching, the substrates of height h, where the ESIW lines of width a are mechanized, are lowered near the slot. They are lowered in height by (vc − hc)/2, a distance ls + lc/2 (see figures 1(f), 1(b) and 1(d)), so that the waves traveling through the first ESIW line find an stair-like path that leads to the other ESIW line when they reach the coupling slot (see figure1(f)). When the geometrical dimensions are optimized, this stairlike path greatly minimizes the reflections and the return losses. Figure 2 shows the 3D view of the transition modeled with the full wave simulator Computer Science Technology (CST), and the assembling of the five layers can be observed. Figure 2(a) shows the transition with only the bottom cover and the bottom ESIW line. The transition from ESIW to microstrip at the end of the ESIW line can be observed [1] . It can also be observed how the ESIW line ends in a short circuit, but the height of this short circuit is lowered at the beginning (a distance ls + lc/2 as shown in figure 1(d) ), in order to improve the matching. Figure 2(b) shows the transition when the central layer is stacked. The coupling slot of dimensions a × lc can be observed. The mechanization with a drill machine produces rounded corners. The radius of these rounded corners (0.5 mm) is the radius of the drill used for mechanizing. Figure 2(c) shows the transition when the top ESIW line has been added. In this top view can not be observed, but this layer has also been lowered in the bottom view (as shown in figure 1(b) ). Finally, figure 2(d) shows the whole transition when the top cover has also been assembled. Results: Figure 3 shows the manufactured prototype before assembling. The five layers can be observed. All the layers have been drilled with holes for alignment screws. Tin soldering paste is placed between adjacent layers and then it is dried in a reflow oven. Once the soldering paste is dried, the alignment screws are removed. Once assembled, the manufactured prototype of figure3 has been measured with a network analyzer. Measurements and simulated results are compared in figure 4 . There is a good agreement between simulation and measurements. Measured return losses are above 18 dB in all the usable frequency band. Insertion losses are below 1 dB. Conclusion: A novel transition for multilevel ESIW configurations has been presented. The transition is simple to manufacture and design. A prototype has been manufactured for an ESIW of the same width as the 
